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Summary
Aim. — The aim of this retrospective study was to evaluate the use and appropriateness ofthromboembolism;
Prevention;
SubSaharan Africa
preventive measures for venous thrombosis among adult inpatients in a Benin teaching hospital.
Patients and methods. — All patients were systematically enrolled. The risk of venous thrombo-
sis was estimated according to international guidelines. Thromboembolic events were diagnosed
using the Wells score and, when possible, by paraclinical investigations. The following vari-
ables were studied: the risk of venous thrombosis, the use and appropriateness of preventive
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measures, and the frequency of thromboembolic events. The data were analyzed with Epiinfo
6.04.fr and SPSS software, and signiﬁcance was assumed at p = 0.05.
Results. — The study population consisted of 487 patients recruited in four surgical wards, four
general wards and one obstetric-gynecology ward. Mean age was 38.7± 11.3 years and the
sex ratio 0.51. The risk of thrombosis was considered low in 15% of patients, moderate in
60.8%, high in 21.1% and very high in 3.1%. Prophylactic measures were prescribed to 33.9% of
the patients overall, 53.6% in the obstetric gynecology ward, 28.5% in the surgical wards and
12.9% in the general wards. The frequency of preventive measures rose with the level of risk
(p < 0.0001). Preventive measures consisted of passive mobilization, aspirin, enoxaparin and
acenocoumarol. The prescriptions were appropriate in only 6% of cases. Among 198 patients
who were monitored for two months after hospital discharge, 8% had a venous thromboem-
bolic event. Such events were more frequent in the absence of prophylaxis (12% vs 3.3%,
p = 0.02).
Conclusion. — The risk of venous thromboembolic is recognized but poorly managed in this Bénin
teaching hospital.
© 2008 Elsevier Masson SAS. All rights reserved.
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Résumé
Objectif. — Évaluer la pratique de la prévention de la thrombose veineuse chez les patients
hospitalisés. Il s’agit d’une étude rétrospective portant sur les patients hospitalisés dans les
services d’adulte.
Patients et méthodes. — L’inclusion des patients a été systématique. Le risque de throm-
bose veineuse a été déterminé selon les recommandations internationales. Le diagnostic
d’évènement thromboembolique a été fait à l’aide du score de Wells et quand c’était pos-
sible par les explorations paracliniques. Les variables étudiées étaient le niveau de risque de
thrombose veineuse, l’existence et l’adéquation d’une prévention, la survenue d’un évènement
thromboembolique. Les données ont été traitées dans le logiciel Epiinfo 6.04.fr et SPSS avec
un taux de signiﬁcativité 0,05.
Résultats. — La population retenue était composée de 487 patients. Elle provenait de qua-
tre services chirurgicaux, quatre services médicaux et un service de gynéco-obstétrique.
L’âge moyen était de 38,46± 11,3 ans et le sex-ratio de 0,51. Le risque de thrombose était
faible dans 15 %, modéré dans 60,8 %, élevé dans 21,1 % et très élevé dans 3,1 %. Un acte
de prévention a été posé chez 33,9 % des patients. La fréquence de la prévention a été
plus élevée en gynécoobstétrique (53,6 % ) qu’en chirurgie ( 28,5 % ) et en médecine (
12,9 %). Elle a été plus fréquente avec l’élévation du niveau de risque (p < 0,0001). Les
moyens utilisés ont été la mobilisation passive, l’acide acétyl salicylique, l’énoxaparine
et l’acénocoumarol. Cette prévention était adaptée dans 6 %. Parmi les 198 patients suivis
dans les deux mois suivant la sortie, 8 % ont présenté un évènement thromboembolique
veineux. Cet évènement est plus fréquent en l’absence de prévention ( 12 % vs 3,3 %,
p = 0,02 ).
Conclusion. — La nécessité d’une prévention de la maldie thromboembolique veineuse est
perc¸ue mais mal cernée.
© 2008 Elsevier Masson SAS. All
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enous thromboembolism (VT) is increasingly reported in
frica, where conﬁnement to bed and surgery are responsi-
le for 18 to 57% of cases [1—3]. Preventive measures have
ocumented efﬁcacy in these settings, and guidelines are
vailable [4—6]. The high rates of avoidable VT noted in
frican studies raises questions as to the awareness and
mplementation of these guidelines, as recently reviewed
y Prandoni and Samama [7]. Few studies have focused on
T prevention in SubSaharan Africa. We conducted the ﬁrst
uch study in Benin, focusing on VT prevention among adult
npatients.
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atients and methods
his retrospective study was conducted at Cotonou National
niversity and Hospital Center, in the following wards: inter-
al medicine, rheumatology, neurology, hematology, trauma
nd orthopedic surgery, abdominal surgery A and B, urol-
gy, and obstetric gynecology. With their informed consent,
ll patients aged at least 18 years who were hospitalized
stor at least 4 days in these wards between 1 March and
0th April 2007 were enrolled. Patients were excluded if
hey already had VT on admission, or if key data were
issing. The following variables were studied: demographic
haracteristics, the degree of risk of VT, VT preventive mea-
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sures and their conformity to guidelines, and the frequency
of venous thromboembolic events, both during hospitaliza-
tion and for 2months after hospital discharge. Clinical data
were collected by the same general practitioner who had
received speciﬁc training. Abnormal data were checked by
the cardiologist responsible for the study, who prescribed
paraclinical examinations or analyzed the results of exist-
ing examinations. The degree of risk of VT was calculated
from the medical ﬁles, based on guidelines published in 2004
by the American College of chest physicians [4]. The occur-
rence of thromboembolic events was studied in patients who
were re-examined, both during hospitalization and during
the 2months following hospital discharge. Events occurring
during hospitalization were analyzed by the cardiologist.
Patients who had such events after hospital discharge were
examined by the cardiologist. Thromboembolic events were
diagnosed on the basis of clinical evidence (Wells score).
Venous thrombosis (TVMI) was diagnosed on the basis of
objective signs on venous Doppler ultrasound examination,
and pulmonary embolism (PE) on the basis of angio-CT, or
compatible clinical, electrocardiographic and radiographic
signs. The clinical probability of TVMI and PE was consid-
ered high at respective Wells scores of greater than two
and six. Data were collected with Epiinfo 6.04 fr software
and analyzed with SPSS version 10.0. They are reported as
frequencies or percentage in the tables. Percentages were
compared using the Chi2 test, signiﬁcance being assumed at
p < 0.05.
Results
Study population
A total of 511 patients were enrolled. Twenty-four patients
were subsequently excluded, and the study population
therefore consisted of 487 patients. The mean length of hos-
pital stay was 16 days (4-163 days). Post-hospital outcome
was studied in 198 patients. The general characteristics
of this population are shown in Table 1. The reasons for
hospital admission are reported in Table 2. Surgical proce-
dures are listed in Tables 3 and 4. Post-hospital outcome
was not studied in the other 289 patients for the following
reasons: 212 patients had vague addresses that prevented
contact, 71 patients could not be contacted despite a pre-
Table 1 Comparison of general characteristics between
the overall sample and the population with known
outcomes.
Sample 487 Survey 198 p
n (%) n (%)
Sex and age
Female 322 (66.12) 121 (61.11) 0.32
Mean age 38.9± 9 38.46± 11.3 0.45
Wards
General 124 (25.46) 46 (23.23) 0.80
Surgical 182 (37.37) 94 (47.47) 0.09
Obstetric-
gynecology
181 (37.17) 58 (29.30) 0.28
Table 2 Reasons for hospitalization.
Main diagnosis Number %
Pathological pregnancy/delivery 147 30.8
Abdominal surgery, non
cancerous
130 26.7
Osteoarticular trauma 58 11.9
Stroke and limb paralysis 43 08.8
Acute infection 35 07.2
Progressive malignancy 35 07.2
Benign non traumatic
osteoarticular disorder
24 04.9
Hemopathy 9 01.8
Heart failure 6 01.2
Total 487
Table 3 Operations (182 hospitalized patients).
Number Percentage
Orthopedic traumatology 64
Osteosynthesis 28 43.75
Pelvic limb cast 17 26.56
Hip replacement 03 4.69
Ablation of material 03 4.69
Abdominal surgery 96
Appendectomy 31 32.29
Inguinal and/or scrotal hernia 28 29.17
Anal surgery 09 9.38
Colostomy 06 6.27
Urologic surgery 22
Cystostomy 05 22.73
Bladder lavage/drainage 03 13.64
Adenomactomy 02 9.09
Table 4 Obstetric-gynecologic surgery
(181 hospitalized patients).
Obstetric-gynecology 152/181%
Cesarean section 120 78.95
Hysterectomy 06 3.95
Annexectomy 05 3.29
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1Tubuloplasty 03 1.97
Diagnostic laparoscopy 03 1.97
ise address, and six patients refused to cooperate. The
n-hospital mortality rate among the 487 patients was 5.9%.
T risk assessment
isk of VT
he risk assessment combined factors related to the patient
nd to the clinical situation. The frequency of patient-
elated risk factors is reported in Table 5. The distribution
f risk levels for VT is reported in Table 6.revention of VT
reventive measures were mentioned in the ﬁles of
65 patients (33.9%). Such measures were more frequent
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Table 5 Patient-related risk factors for venous throm-
bosis (VT).
Risk factors Number Percentage
Age over 40 years 186 36.54
Obesity 67 21.97
Personal history of VT 04 02.17
ACT prolongation 02 01.45
Varices 03 01.33
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Table 7 VT prevention.
General Surgical Obst-Gyn
Aspirin 12 0 0
Enoxaparin 4 23 2
Enoxaparin/
Mobilization
0 2 0
Enoxaparin/
Acenocoumarol
0 24 0
Mobilization 0 1 95
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Chi2 = 58.04, p < 10−6) in the obstetric gynecology ward
53.6%) than in the surgical wards (28.6%) or the gen-
ral wards (12.9%). They were more frequent (p < 10−6) in
atients at high or moderate risk of VT (38.16%) than in
atients at low risk (9.5%). In contrast, there was no dif-
erence (p > 0.11) between the group at high or very high
isk (36.4%) and the group at moderate risk (38.8%). The
reventive measures are listed in Table 7. They matched
he guidelines in 10 (6.06%) of the 165 patients con-
erned. The reasons for non conformity were as follows:
rong method in 120 cases (72.7%), insufﬁcient duration
n 27 cases (16.3%), and insufﬁcient intensity in 12 cases
7.2%; the duration was also insufﬁcient in four of these
ases).
enous thromboembolic events
ifteen of the 198 studied patients had symptoms of TVMI.
he clinical probability was high in six cases, intermediate in
wo and low in seven. Among the nine patients with a low or
oderate clinical probability, TVMI was conﬁrmed by venous
chodoppler in two cases. Thus, there were eight cases of
VMI.
PE was suspected in 12 patients. The clinical probabil-
ty of PE was high in ﬁve cases, intermediate in ﬁve and
ow in two. Among patients with a low or intermediate clin-
cal probability, a ﬁrm diagnosis of PE was made in three
ases, based on a combination of clinical, electrocardio-
raphic and radiographic signs; two of these patients also
ad documented TVMI. Thus, eight cases of PE were diag-
osed, including two with documented TVMI. Pulmonary
ngio-CT was not performed. The total number of presumed
T events was thus 14, giving a prevalence of 7.07%. The
revalence was 12% among the 108 patients who had no
reventive measures and 3.3% among the 90 patients who
eceived preventive measures (p = 0.02).
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Table 6 VT risk level distribution.
General
(124 patients) (%)
Surgical
(182 patients) (%)
Low risk 12.9 28
Moderate risk 42 39
High risk 45.1 25
Very high risk — 8
Chi2 : >40 ddl: 2.Acenocoumarol 0 2 0
Total 16 52 97
iscussion
he risk of VT was moderate to very high in 85% of our
atients. These levels of signiﬁcant risk were more frequent
n the obstetric gynecology ward (97%) than in the general
ards (87%) or the surgical wards (72%). This situation is sim-
lar to that reported in Canada: in their nationwide study,
ahn found that 90% of patients on all wards qualiﬁed for VT
rophylaxis [8]; the rates were 45% in general wards; 33% in
urgical wards, and 1% in obstetric gynecology units.
These results warrant routine evaluation of the degree of
isk among patients in all wards of our hospital. The risk of VT
as clearly higher than the 51.8% observed in the ENDORSE
tudy [9]. However, the frequency of a signiﬁcant risk in the
urgical wards of our institution is close to that of this study,
hat ranges from 60 to 80% in most countries. The largest
ifference was seen in general wards: in most countries, the
NDORSE study showed a signiﬁcant risk in only 30 to 49%
f patients, compared to 87% in our study. This difference
eeds to be conﬁrmed in a multicenter study conducted in
ubSaharan Africa, especially as our region of Africa did not
articipate in the ENDORSE study.
Only one-third of patients in our study received prophy-
actic measures. This is clearly inadequate, especially in a
ontext such as ours where treatments for VT are expensive
r unavailable. This situation is identical to that observed in
eneral wards of two Canadian university hospitals in 2001
10]. The preventive measures were appropriate in only 6%
f cases, as reﬂected by the occurrence of symptomatic VT
n at least 12% of our patients. If we restrict our analysis
f guideline conformity to the type of preventive measure,
s in the ENDORSE study, the rate would have been 27.2%,
ut this would still be below the lowest rate observed in the
NDORSE study (39.5% in general wards). Close examination
f the ENDORSE results shows, however, that the preventive
Obst-Gyn
(181 patients) (%)
Total population
(487 patients) (%)
p
3.3 15 <10−6
95.6 60.8 <10−6
1.1 21.1
— 3.1 <10−6
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Table 8 Comparison of the risk level and VT preven-
tion between the overall sample and the population with
known outcomes.
Survey 198 Sample 487 p
Level of risk
Low 35 (17.68) 73 (14.94) 0.78
Moderate 112 (56.57) 296 (60.78) 0.40
High 45 (22.73) 103 (21.15) 0.91
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[Very high 6 (3.03) 15 (3.08) /
Prevention 90 (45.45) 165 (33.88) 0.067
measures used in our study were more frequent and more
appropriate than those used in Bangladesh. They tended
to be similar to those used in Algeria. In Brazil, however,
only 29 to 37% of patients at moderate or high risk did not
receive preventive measures in 2006 [11]. The likely exis-
tence of asymptomatic cases of VT, together with the trend
towards better prevention (p = 0.067) in the follow-up pop-
ulation than in the overall study population (Table 8), and
the fact that cases of VT occurred up to three months after
hospital discharge (1month beyond our follow-up period) as
also reported by Spencer [12], indicates that the frequency
of VT was probably underestimated.
We are far behind western standards. For example, symp-
tomatic VT was reported in only 1.8% of patients after
high-risk surgical procedures such as hip replacement at
Hotel-Dieu Hospital in Paris, France, thanks to good preven-
tion [13].
The reasons for this inadequate VT prevention in our insti-
tution are unclear. The risk appreciation appears somewhat
inaccurate, as shown by the lack of difference between the
frequency of preventive measures in the moderate-risk and
high-risk groups. Knowledge of guidelines was also inade-
quate, as the choice of preventive measures was poor in
72% of cases; in addition, the duration of preventive mea-
sures was too short in 16% of cases, and their intensity
was inadequate in 7% of cases. This was also observed by
Ouro-Bang’na Maman in neighboring Togo [14] in a survey
of surgical healthcare personnel, who said that prevention
lasted a maximum of 7 days, whatever the duration of the
risk. Patients’ inability to pay may be another factor under-
lying this inadequate prevention. Unfortunately, the fact
that the situation is poor in a Benin university hospital indi-
cates that it is worse elsewhere in this country.
ConclusionMost adult inpatients at Cotonou National University and
Hospital Center have a signiﬁcant risk of venous throm-
boembolism. This risk is perceived by healthcare personnel
but is generally poorly managed, preventive measures being
[onou teaching hospital 9
nadequate in terms of their frequency and efﬁcacy. Fur-
her studies and better access to preventive methods are
rgently needed.
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